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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an apparatus and a method in which a high quality microscope sample for 
hagnosis is prepared from a cell suspension with high reproducibility and without manual intervention. 

SOLUTION: According to the presence or absence of continuity of an electrode 3, a level sensor 1 1 is turned on or 
The downstream side of a filter 1 is sucked by a vacuum pump 5 via a solenoid valve 10 and a constant pressure devi 
\ When the end point of a filtering operation is judged, the level sensor 1 1 is turned off, and the solenoid valve 10 is 
jlosed as s o to sto p the suction op eration. A cle aning-liquid,supply^ystem_6,.aTirstTixinG-Jiquid_ supply system 7 and 
:econd fixuig-fiquid supply system 8 are composed of tanks 61, 71, 81, of three-way selector valves 62, 72 82 and of 
lynnge-type pump which is driven by a motor. By this constitution, under the control of a sequencer 9 an operator 
charges a sample in a prescribed amount into a sample container 2. By a simple depression of a start button an 
mmobilized cell sample is obtained on the filter 1 after about 20 minutes. 
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(54) APPARATUS AND METHOD FOR PREPARATION OF AUTOMATICALLY FIXED SAMPLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an apparatus and a method in which a high 
quality microscope sample for cell diagnosis is prepared from a cell suspension with 
high reproducibility and without manual intervention. 

SOLUTION: According to the presence or absence of continuity of an electrode 3, a 
level sensor 1 1 is turned on or off. The downstream side of a filter 1 is sucked by a 
vacuum pump 5 via a solenoid valve 10 and a constant pressure device 4. When the end 
point of a filtering operation is judged, the level sensor 1 1 is turned off, and the solenoid 
valve 10 is closed as so to stop the suction operation. A cleaning-liquid supply system 6 
a first fixing-hquid supply system 7 and a second fixing-liquid supply system 8 are 
composed of tanks 61,71,81, of three-way selector valves 62, 72, 82 and of a 
syringe-type pump which is driven by a motor. By this constitution, under the control of 
a sequencer 9, an operator charges a sample in a prescribed amount into a sample 
container 2. By a simple depression of a start button, an immobilized cell sample is 
obtained on the filter 1 after about 20 minutes. 



LEGAL STATUS 
Pate of request for examination] 
Pate of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's 
^eeisioH^fejeGtio rror applie atjen^e^ ftvcrtcd f c~g tsifatio5j==== 
Pate of final disposal for application] 
[Patent number] 
Pate of registration] 

[Number of appeal against examiner's decision of rejection] 
pate of requesting appeal against examiner's decision of 
rejection] 

Pate of extinction of right] 




Copyright (C); 1998,2003 Japan Patent Office 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technique in which invention belongs] In carrying out filtration uptake of the cell 
out of a liquefied biological material especially, it is used when uptake needs to be 
carried out without being a pure form and moreover denaturing the cell, the suspension 
containing a cell, and. Specifically, it is used for the uptake of the cell contained in the 
inside of urine, or fluid specimens, such as ********, the uptake of the cell from a 
sample which made the physiological saline distribute a puncture suction obiect 
[0002] J 

[Description of the Prior Art] Although carrying out filtration uptake of the cell from cell 
suspension was performed from the former, suction was performed manually and most 
had judged the termination time of filtration with the naked eye. For this reason, 
dispersion was in the decision at the suction termination time, a cell did not eat into a 
filter by suction excess, and there is fluctuation of suction being insufficient and fixing 
fluid being diluted, and repeatability was not acquired. 

[0003] Trade name SHIMPUREPPU (ThinPrep) is sold as full automatic fixed sample 
production equipment, although the detail of technical contents is unknown - the 
difference with this invention -- suction - a suction rate - since it is carrying out by 
being fixed -- suction pressure it is in that there is no fixed guarantee, having judged 
filtration termination therefore to change of suction pressure, and not performing washing 
by the physiological penetrant remover, and is expensive equipment, and while 
processing takes time amount, it is unsuitable for multi-specimen automatic processing 
[0004] * B ' 

[ProbIem(s) to be Solved by the Invention] The sample for the microscope observation 

repeatability. A good sample should be easily obtained anyone without the second 
requiring saving of a help, especially experience. If these two points are attained, a 
standardization of sample production will be attained and a standardization of the cell 
diagnosis [ itself] will be attained. 
[0005] 

[Means for Solving the Problem] Washing is effective in making the sample for beautiful 
microscope observation to one. By removing the particle attached to the perimeter of the 
impurity which remained on the filter, and a cell by washing, beautiful data are obtained 
and microscope observation becomes easy. 

[0006] It is effective in the second to select suitable suction pressure and to keep it 



constant. If suction pressure is too large, a cell will cave in and deform into a filter, a 
configuration changes, and an error arises in a diagnosis, suction rate regularity ~ if - 
there is no guarantee to which suction pressure becomes fixed, and the difference of 
deformation between the cell which reached the filter early, and the thing which arrived 
later may arise. 

[0007] The timing of an injection of a judgment and penetrant remover of filtration 
termination, and fixing fluid is important for the third. If the judgment of filtration 
termination is slow, air will be inhaled, a cell will dry and nuclear detailed observation 
will serve as impossible. When a judgment is too early, and it is a penetrant remover, it is 
satisfactory, but since dilution of the fixing fluid by the residual liquid-like component 
takes place, the conditions of a fixed reaction are not satisfied enough, and a cell is fixed 
partially, the cell by which the smear was carried out on the filter becomes easy to 
exfoliate. Moreover, even if the judgment of filtration termination is good, if the injection 
timing of a penetrant remover and fixing fluid is overdue, desiccation of a cell will start 
between them and a good sample will not be obtained. 

[0008] While it is required for making the high quality cytologic specimen with sufficient 
repeatability to eliminate actuation by the help as much as possible, and to automate as 
stated above, and laborsaving is achieved by automation, a good sample can be created 
also by the unskilled man. The method which can process many samples automatically in 
a standardization of sample production is needed. It is required also for this point to pay 
consideration. 

[0009] By maintaining the optimal suction pressure uniformly at the time of filtration, by 
pouring in a penetrant remover and fixing fluid, deformation of the cell on a filter can be 
prevented and a filtration termination time can be judged appropriately, and degradation 
by desiccation of a cell is prevented, and by washing by the penetrant remover after 
filtration termination, the impurity of the cytologic specimen can be lost and it can be 
made legible. By automating a series of actuation, these operating conditions can be 
carried out with sufficient repeatability, and the cytologic specimen of high quality can be 
created with sufficient repeatability. 
[0010] 

[Embodiment of the Invention] The equipment for carrying out uptake of the cancer cell 
which filters urine and is contained in urine is shown in drawing 1 . Only by operating 
conditions differing also in the equipment of other purposes, the same equipment is 
essentially used. In this case, the corpuscle was made to penetrate, and in order to carry 
out uptake of the cancer cell, the bore diameter of a filter 1 used 10 microns and a thing 
Jwith.a.o^ameter.ofJ2jmmmete^ 

2. This sample container has two electrodes 31 and 32 in the lower part, and the location 
of the lower limit of 32 is concerned with the terminal point judging of filtration. This 
location is determined by experiment. A level sensor 1 1 carries out ON/OFF by the 
existence of the flow between an electrode 31 and 32. The downstream of a filter is 
attracted by the vacuum pump 5 via a solenoid valve 10 and barostat 4. At the time of the 
terminal point judging of filtration, a solenoid valve 10 serves as close in OFF of a level 
sensor 1 1, and suction is stopped. 6 shows seven and a penetrant remover supply system 
and 8 show the second fixing fluid supply system for a start. These consist of the pump of 
the syringe type driven by tanks 61, 71, and 81, the Mikata change valves 61, 62, and 63, 
and the motor, respectively. 9 shows the sequencer which controls these. 



[001 1] The detail of the sample container 2 is shown in drawing 2 . Aluminum foil was 
pasted up on the funnel-like sample container, and it considered as electrodes 3 1 and 32. 
To the lower part of a sample container, 3 1 pasted up the lower limit of 32 so that it 
might turn from 3 1 up for a while. 

[0012] The flow of a sequencer is shown in drawing 3 . An operator supplies the sample 
of the specified quantity to the sample container 2, it is only pushing a start button and 
the sample of the cell fixed on the filter 1 is obtained after about 20 minutes. What is 
necessary is for this sample to already have finished immobilization and not to advance it 
to the following processes (the imprint to slide glass, dyeing process, etc.) in a hurry, and 
just to take it up, after other activities are settled temporarily. 
[0013] Various conditions were changed per this equipment, as a result of the 
experiment, 1mm of suction pressure is [ the location of the lower limit of 10mm or less 
of mercury gages, and an electrode 32 ] better than the lower limit of a sample container, 
and the penetrant remover's was [ the physiological saline, the physiological phosphoric' 
acid buffer (PBS), the physiological saline that contains BSA 1% showed the good result, 
and ] good at 5ml as volume. The good result was obtained in [ isopropyl alcohol and 
0.5ml of methanol mixed water solutions, and reaction-time ] 2 minutes. [ with which the 
second fixing fluid contains Carbowax 2% for a 0.5 to 2 ml ethanol 95% water solution, 
and 15 minutes in the first fixing fluid ] 
[0014] 

[Effect of the Invention] The good sample for microscopes with sufficient repeatability is 
obtained by automation. Interlocking deformation of the cell to a filter is abolished by 
filtering by the fixed pressure. A beautiful sample without impurity is obtained by 
performing washing by the penetrant remover after filtration termination. By judging a 
filtration termination time electrically, stopping suction, and pouring in a penetrant 
remover, deformation and degradation of a cell are prevented and a high quality sample is 
obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The configuration of the equipment of this invention is shown. 
[Drawing 2] A sample container and the electrode attached in it are shown. 



[Drawing 3] The flow of a series of actuation of this equipment is shown. 
[Description of Notations] 

1 Filter 

2 Sample Container 

3 Electrode 

4 Barostat 

5 Vacuum Pump 

6 Penetrant Remover Supply System 

7 First Fixing Fluid Supply System 

8 Second Fixing Fluid Supply System 

9 Sequencer 

10 Solenoid Valve 

1 1 Level Sensor 
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CLAIMS 



[Claim(s)] 

[Claim 1] The part in the first half of a series of actuation which filters the cell 
suspension which consists of a biological material, carries out uptake of the cell, and 
creates the prepared slide for a cell diagnosis, The actuation by the place which 
specifically carries out filtration uptake of the cell from cell suspension, and fixes a cell 
on a filter, The suction filtration of cell suspension are equipment for carrying out 
automatically and according to fixed suction pressure, Filtration termination is judged 

specified quantity, An automatic injection of the first fixing fluid of the specified quantity 
which judges filtration termination of a penetrant remover automatically, and 
management of the first fixed reaction time, And automatic fixed sample production 
equipment characterized by carrying out uptake and fixing, without performing 
automatically automatic injection of the second fixing fluid if needed and management of 
the second fixed reaction time, and denaturing a cell on a filter. 
[Claim 2] The part in the first half of a series of actuation which filters the cell 
suspension which consists of a biological material, carries out uptake of the cell, and 
creates the prepared slide for a cell diagnosis, The actuation by the place which 
specifically carries out filtration uptake of the cell from cell suspension, and fixes a cell 



on a filter, it being alike and setting, a physiological penetrant remover, for example, a 
physiological saline, a phosphoric acid buffer, 1%BSA content physiological saline, etc 
coming out, washing the cell which remained on the filter after filtering cell suspension, 
and removing an adhesion particle etc. -- And the prepared slide creation pretreatment 
approach for a cell diagnosis characterized by preventing that a cell carries out 
desiccation deterioration by adding a physiological penetrant remover immediately after 
completing filtration, and attracting air. 



[Translation done.] 



